Figure 2. Area of Forelimb Movement Representations
The mean total area of forelimb representations (ϮSEM) across each of the three maps for the vehicle (n ϭ 4), anisomycin (n ϭ 6), cycloheximide (n ϭ 6), and bupivacaine (n ϭ 4) injected animals. The anisomycin-, cycloheximide-, and bupivacaine-injected animals showed a significantly lower total area of forelimb representations at Map 2 (*Fisher's LSD; p Ͻ 0.05). Only the anisomycin and cycloheximide animals had significantly smaller maps at Map 3 (*Fisher's LSD; p Ͻ 0.05). 
Loss of Movement Representations Causes Skilled Movement Impairments Loss of Motor Map Is Associated with a Decrease in Synapse Number and Size
The behavioral consequences of motor map loss and reduction in synaptic connectivity was subsequently exTo examine the effects of protein synthesis on cortical connectivity, electron microscopy and unbiased stereolamined. Adult rats were trained for approximately 14 days on a skilled reaching task (Whishaw and Pellis, ogy were used to estimate both the number of synapses per neuron and synapse size within motor cortex 4 days 1990) to establish a baseline level of forelimb motor ability. ICMS was used to derive motor maps of the after either anisomycin or vehicle injection (Figure 4) . No significant differences in neuron density were observed caudal forelimb area (Map 1). The animals were allowed to recover for 1 week before half of the animals received between the anisomycin-and vehicle-injected animals [t(9) ϭ 0.86; p Ͼ 0.05; Figure 5A ]. However, anisomycin a single training session on the same skilled reaching task to assess any residual deficits from the mapping animals did have a significantly lower synapse density than vehicle animals [t(9) ϭ 4.06; p Ͻ 0.05; Figure 5B] , procedure. Immediately after the training session, all animals received injections of anisomycin or vehicle into resulting in a significant reduction in the number of syn-that was specific to the injected hemisphere ( Figure 7B ). The area of the maps from the noninjected hemisphere did not differ from vehicle-injected animals which also did not show any significant decrease in area. This further demonstrates that the loss of movement representation is not due to a generalized depression of the motor system resulting from the experimental manipulations.
Anisomycin Decreases Evoked Field Potentials In Motor Cortex
In order to examine potential physiological mechanisms underlying the anisomycin-induced loss of the motor maps, evoked field potentials were recorded within the 
How Can Motor Experience Restore Motor Maps?
Despite the profound anatomical and physiological disruption of motor cortex, several days of motor skill training restores the motor maps. Such training has been given to familiarize the rats with the reaching task. This involved 1998). The threshold at which an evoked response could be elicited placing them into test cages (10 ϫ 18 ϫ 10 cm) with floors conwas noted and compared within each treatment group before and structed of 2 mm bars, 9 mm apart edge to edge. A 4 cm wide and after injection. Evoked potentials obtained at mid-range stimulation 5 cm deep tray filled with food pellets (45 mg; Bioserv) was mounted levels (600 A) were statistically analyzed.
on the front of the cage. The rats were required to reach outside the cage and retrieve pellets from the tray (Whishaw and Pellis, 1990). All rats remained in pretraining until they had successfully Tissue Preparation Immediately following mapping, 2 l of Toluidine blue was injected retrieved ten pellets (approximately 1 hr/day for 2 days). After pretraining, the rats were placed into a Plexiglass cage (11 cm ϫ 40 into the medial and lateral boundaries of the CFA. Animals were deeply anesthetized with pentobarbital (120 mg/Kg) and transcm ϫ 40 cm) with a 1 cm slot located at the front of the cage. They were trained for 15 min each day to reach through the slot and cardially perfused with 2% paraformaldehyde/2.5% glutaraldehyde in 0.1 M phosphate buffer. The mapped hemisphere was then cororetrieve a single food pellet from a table outside the cage. Each session was videotaped and later used to assess reaching perfornally sectioned (300 m) on a vibratome. Samples of tissue (approximately 500 m wide) extending from pia to white matter were taken mance. All analysis was conducted with experimenters blind to treatment condition. A successful reach was scored when the animal from the CFA as identified by the presence of the Toluidine blue dye. The tissue blocks were then washed in 0.1 M cacodylate, postgrasped the food pellet, brought it into the cage and to its mouth without dropping the pellet. 
